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(57) [gift] 

fc LTf|fni-^^^(::{.i+)-^ ?;Hmi:EirCi^#i 

mat/ bmm ; > •:-> t * # 'k&uM . -t- ^ 1. - ? t- 2 

x/L-y^y, 1, 3-7aA'y^byf) 
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HO 1M 10/40 

2/02 
4/02 
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[11*11 1 ] U f-^A^aSftSfc-tS^S, iES, * 
Mis J: ^ , L- — * H 

ttdz^^Thi z t wmt-t&jfrmmMmn 

m, 

Utl] Rj -A-R, ( 1 ) 

TfciV^T'J-^S^'tA*. Ri bR 2 fi£V*fc*S£ 
t T - A - b b h iZ*fflm&*1fA,T\ >X L i V « 
ffiJtfcJEJ&U Atist (2)^(5) Wfivfr-Cm* 

timmi^-ti ) 

[^2] 

-O-S-O- (2) 
O 

o 

II 

-S- (3) 
O 
O 

-S-O- (4) 
O 

o 

II 

-O-S-O- (5) 
O 

[ift£ifl2] ffifEit ( i ) £*5ivt, Rj iSiy'Rj 
* t T , 7i x^J £ (4^ n ^ y JE^ tBU 

Any yjg^ T'gft £ tiT UTilvi7i x/^t J, £ 
#\ Rj b^HK^z^LX-A-bbUz^ma 

bt&imm i izmm<Dm<%nmmnm, 
umm3 ] mm&mttdzzco^iktiK alt 

i, Zr, Hf, Nb, T a £J;t/<r;fl 

[Ii*ifl4 ] |frfB##JR^ ttttffte&ff. A 1 £fc 

i±A i ^itx-foiz b iti&bi-&n$m3tim<nft 
[11*115] frfEft«*\ u^^imm^x^mm 



■ssa^asRSfts ia±«ffl^#tf- 1 zumt-r 

wskt-th mem i - 5 cov^-r timzmmco^mmm 
mm. 

imm? i iriE?ts*\ Licio 4 . l i p 

F 6 . LiBF, . L i C F 3 S 0 3 , L i N ( C F 3 
S0 2 ) 2 „ L i N (CF 3 CF 2 S0 2 ) 2 . LiN 
(CF 3 S0 2 ) (C 4 F 9 S0 2 ) Hi.XfL i C (C 
F 3 S0 2 ) 3 frt>%&m^miR£i\&l&±C7)<)i- 

lyj^rnxfo hzb nmb-tmsm l-em^ti^ 

i-mms ] wi&m®m?->& ( i ) x-Mznnt 
^mcD^m\ o. 05-ioovoi %xhh z b 
inmbi-tmm 1 - 7 w vf *ijw;iE»«o#*#it 

[it*H9] m&Emwm^mymmK 0. 
5-2. owj ■/ viv-xhhzbmmb^imi 

[000 1] 
[0002] 

[0003] itL^sOtfT'trnh-py^-^-bii; 

st^m*?§«T-* 0 , y fwiiii ( ) & i 
wm<nMmbLxm&tzm&i^Lx\^» i&i 

<ffiTL,T L4 0, ZCDfztsbruVl/yfi-X^-Vlz 
1 , 2 h^f yi^^^L^Mi'li^ 
1, 2-^bdf>-x^y(m*»^ 

[0 0 04] ttz. Tnh>y^-^-hSrfflv^Zl 



13) 
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Mtm^wmt zm&Lxfmt ixmm-th t . 

^'T"#^r^«Ifc^a^tlTU§ (7th International Sy 
mposium on ti Batter ies,P259, 1995 ^) „ 
[0 0 0 5] iCOi a S^MRKEtfifc 

-^-Mcit^T«S*i) { «^ (36. 4°C) feftt 

* t- * yx * y , V** v 7 y^ffiSjffiiWffi t I 
xm^^tix^h ( riste^j , m 5^ 4^ 

W.A 85, 1 9 9 5^) . L*>U 

tz, ffiiSTTti, TOI^S^^l^^ffiS^^lit 

[00 06] ;flfetf5RHaS*3C#tSfcftfc, ^7 

( (f , 6-302336 #&flL ftlff 7 - 

1 2 2 2 9 5#iHR, !f#M¥8-9 6 8 5 l^fg. # 
IBT9 - 1 2 0 8 3 . iJl^O&ffl-C 

tm< , mm?b&t:ft. mmi&&mmvMTx 
fo&tmmtix^t, &t:-&ffiMzmz*H ?>v 

mm fa±fe \ ^ ,£> A, 7 * 5 y-ffr&W***! t L 
5 28 7 9#£») . LfrLZifib. t^7rO^ 

ft^x^7 * y >tt&w&> s - o^&*-f s itsm 

[0 0 0 7] 

[ ixdbtmm] ^coxd ^mmm^ 
0tftewi*H 9 )immzfetifzm^*>\s*?~m!&cv4t 

tz. 



[0008] 

&tzMzMmmim~itz^, *wmt>\$. s - ost 

mm^t^> ZbliZi. it, Sfttmfc^ttfc^l. 
[0009] -tsS:i)*>2|E^HB(±, y^^A^ffi^Wtf- 

wis-? is i. whftzmitzim&mmmmz 
a^x. mmtmmt ix, ^ ( 1 ) t^s^*^ 

mttm^&mttzmcD^&xfoh z t t- 
i i , rati! t£ j mt : i 

[00 10] 

[^3] P M -A-R, ( 1 ) 

(S«t>. Ri iUt/R 2 ii#^MiLT. r'J-/«^ 

■Cfci^TU-/!^**^, Ri i:R 2 (±S^£te£ 
LT-A-ttt fc^ttSflS^S i i. V 

ffiji^ffMb. Aiis^ ( 2 ) - ( 5 ) co^tifrxmz 

fihmm^-th ) 

[ o nil] 
[-fb4] 

-O-S-O- (2) 

II 

o 
o 

-S- (3) 

II 

o 
o 

II 

-S-O- (4) 

o 
o 

-O-S-O- (5) 

o 

[0012] Jfwnxmm-z>#m,t.tz\±^^ik 

{±, A 1 „ Ti, Zr, Hf, Nb, Taj3 ilXdtL^ 
^RSr#tf^T'fcS<?)AWi L< , A 1 ttzi±A 1 



(4) 
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7 A £ Pfilgii i JfciB»ri&5: U ^7 A^f^gS^Uft 

imt LTfi, LiCIO, , LiPF 6 , L 

1 BF ( , L i CF 3 SO s , L i N (CF 3 S0 2 ) 

2 , L i N (CF 3 CF 2 SO, ) 2 „ L i N (CF 3 
S0 2 ) (C 4 F 9 S0 2 ) fcit/L i C (CF 3 SO 

2 ) 3 £fi*i?tl.»rfc#f IW^S ( l ) 

X-m^tltit^^Wi 0. 05~100vol% 
[00 13] 

mmmmnm&niz^xmmmwi-z . *anjj«o 

( 1 ) T"^§iil>^!t%^^i< fc t-aHB-^tf^ t £ 
^JtStti:^. it ( 1 ) T"^Stll.-(l:^«Ri tJ± 

t/R 2 (4, #^M±LTru-;i/ai/-c{±>Nn^>ii^ 

MttzW^n yy W^XWM £ fix v vc *, J: ^7 U 

Ri tR 2 fi5>«£LT-A-thk 

[ o o 1 4 ] Ri fcit/Rz s6* t D a sr/Wf;PStt. 
s?a l < lismm i -4 cor^^mTh o , aft«t 

&&7'J-;y»i: LTJ±, 7x-;«, ->-7^/kKi>J; 
VTy b 5-;l^*if**H t 5 i t ifX% 5**, 7 xx 

a l < fflv ^ ; t vx § 4 . ztit, owmmtT 
jwumizfflkMSM ix wc t, j: < . itiTU ->vm 

[0 0 15] Rj fcR 2 j&sSV^ag^LT-A-t fct 

fc(4=a*S^&^-C^Tt)i:v^. Ri tR 2 tf*E^fc 

CH 2 CH 2 - s -CH 2 CH 2 CH 2 - s -CH 2 C 
H 2 CH 2 CHj -CH 2 CH 2 CH 2 CH 2 CH 
2 -CH = CH-, -CH = CHCH 2 -CH 
= CHCH 2 CH Z -CH; CH = CHCH 2 
-CH 2 CH 2 C = CCH 2 CH 2 -Wffifrt&ZkW 

[0016] Afm ( 2 ) z-mtihmjkit^Mks 

;W7r^, xf;i-7nt";W7r^, y7i 
-;W7r-f K ^f^7i-;W7r4 K xf- 



)],■*)■ IV7 T 4 V ^ -JKyiy)V^-!V7r-i K <yy7kX 
f/W7 r^, ^y yVt^xfvytf/yy r -f b^Dil 
m7T-f b ;xf-py^;k7r>f K 7nb"l/yt 
;k7WK 7*1- vy^T)V7rA t-l/>t^7T 
-f K 7i-il/Xfl/yt/t/7r-f l-^-f;P-2 
-7i~;l/xfi/yt;k7rn, l-xf-^-2-7 
i^xfi^yt^7r^ hfcoit^7r4 h ; is 

[0017] ( 3 ) -e^s^sflfit* 

X^7°nb7^;^y, y7iX;U;Wy, *jr)V 

7 x.—)VX)V-fcy ^ xf;i/7x-;w/^y, -xyy 
/kx/^y, *<.y~J)V*^-)Vxjv-fcy, <y : Jii<^i-}i- 
xiv-fc ymcomwx)^ y ■, x)V7t7y. 

X)V7*7y^ 3-Xj-)lX)V7 *yy^ 2-X.f-JlX 
il/7t57, 3-J^i-)lX)l7^yy^ 2, 4-^-f 
;l/^;P7=r5y. x;P7^lxy. 3-^f)VX)V7tV 
y, 2-7x-M/i-7t7y, 3-7i-;u;i/7t 

[0018] Am ( 4 ) •css^sflfit^^rt*^ 
Owg&mbLX. *?yx)Vfcymx^)V, x?yx 
>vfcyffix.f-)V^ ^-9yx!V^yW7°u\^v, x^yx 
)V-fcyW-i-)V^ x^yx;^yKxf-;i/, x?yx/i/ 

xjvft>&x.i-jv^ ^y^yxjv-fcywrw)]/, 

y^*yi7xx;k lj'y7/^yl7xX;K 7° 

p^y^yi7i-;K ^yy;w;i/*yl^f 
iv. <yy;WMyixf;y ^yVivxivit-yWT 
ptvi^. *?yx)Vi£yw^yy)V. ^yx>v^ym 
<y ; J)U^ 7°uJtyx}V*yM<yi>)vmcKm\kX)V-fc 
ylxxf /i- : l, 3 -rn^yx/khy, 1, 4-7 
^yx/H->\ 3-7xX;l^-l, 3-rn^°yx;i/b 
y, 4-7x-;p-i, 4-t"? yx)i\-ym<nWikx 
)i*>fx7f/P ; isJ;V'±fail«x;^y@|xxx^ 
^^;^yitxxx^«^n^y«&*(f I, i t 

[0019] Kim ( 5 ) T^$^SfflJt&*tS'ffc^ 

^commit lx. si^f^, s^yx^. 

x^-;l/^^;l/. §SK*f7iy7°ntr/K SSKxf-^Tntf 
KS8^^7xX^, glxf;P7xx;K «7 
xx/i^TobVL-, KK^yyvy^^/P, «<yy;yx 
f;H«lx7T^ ; x^yy^"ij3-;y«x 
7f/k 1, 2-7°o^°yy'jr-;ygiKxAr/y. l, 
3-7nAyy't^MSixxfiy 1, 2-7'^yy" 
t-;«xxf;k l, 3-7^yy'twHH7 
-r/P. 2, 3-7;yy^-«x7f;y 7xx;y 
xfyy^'y a-;H£lx7f;k ^^;k7 x^xf 



(5) 
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V V? [I Zl-A snlSx X^rtl- , Xf-/l 7 i-/LlfV > 

?"U 3 -/uglxxf ©If Slx^f ^ ; tJ Jtf 
±ia4I««xx r/K'IKIx^ r ^ n n ? yfc 

[00 20] Zfihn^ ( 1 ) T-'Ig^S-ft^KL - 

LT ffiffl-f S <! £ tT'l? #7Mmt?i«*« w§« 
fc-&a*H>3$ ( 1 ) <7)^%M{2, 0 . 0 5- 1 0 0 v 

o i %ffMmm-hhff)tm t u\ ^ ( i > x-nsft 

& * «i^ST"IS*« & © *> * & # . * c?)«^- 

iifflffl-ri.*«^«^«iaft^»aOT, l< im 
mmmv 6 o ss%ht. j o # * l < (it&M»g 

«3 OfiS%lilT«iEHT"ffiffl-ri>. 5t ( 1 ) coflj-^B) 
O&^TJfc^O . 0 5 v o 1 ^tTFt&S , #3PJM 

[0 0 2 1 ] #7K^mMS^^*S^«t«i^ ( 1 ) x 

mzKMY&wimmmum-th z t & . #j 

.Xf-^-sK^-K yx^-;t/77-tf'*-K xf-;^ 

Hx^/k 7°nt°^ylb<^/t^Ogi1£xXT/WI ; r 
f5bf'077y, 2-^f/t/fh7tFo77y, r 
f-7t Hoh°7y^(7)^x-f;HI ; ^ h^yx? 
y, ^b^f^^y^Bffix— r/MB; 'Jy^xf- 

ylx^f/1/ ; Zti^k-&mco.>\ny>im ; itf 
it ( 1 ) T"H^ti| ) ft^«^h©#S^#S«^f& 

ffifflt- s z k tf? s s . z ti $> mmmmt , -mwt 

^X^XhkYK 

[0022] im^nmrnzm^mnt in*, l i 

CIO, , LiPF 6 , L i BF 4 ^JiE^iJf-^^ 
S; LiCF 3 S0 3 , L i N (CF 3 S0 2 ) 2 , L 
iN(CF 3 CF 2 S0 2 ) 2 , LiN (CF 3 S 

o 2 ) (c 4 F g so 2 ) isxr/h i c (cf 3 s 

0 2 ) 3 f 7*tI'J f ^ASf * i t * ! 

zti^mvM, -~mmmzww.LxmmL 
mmxfoh y ^^tmmmmwzmi&^mmt. 

0. 5-2. 0WJ >y h^tOiEffl^T'&^-t^'a 

2 . 0 ^;k/y -y Wl^tt* § t , 

#ffi< . tti : m.-.'-»fl:nlj« ? fltT1- mft&hh.. 



[0023]*^BJco i t.W t ffi £ m-f^ftfiS 

■ saMf^JSffWM ; mm. wtitmmw) 

[0 0 24] ^fL^^ftflfffi^ffl^T. ms^SiSt- 
o-/l« LT F«HB£rB Lfc 0 , fflS8fiS3^¥H i 

[0025] mm?Mmzm-tumm±, m&mm. 
mzmi-mm^mmizMix&A&mn'htitf 
mizzcommimmzti^\ ^mmi, ^uxf-v 

sKUTntfpy, ^yx^yf w^-K tt 

y-7'^yxyiA, ^fV7VyiA, 7'^y'xyi 
A, x^-v-y ■ ynti/y^AfwrfAtSSW ; xf- 
vv ■ 7'yy'xy • xf^y7"n-y iv'^ 
07K*gsJn^, xfi/y • xfi/y ■ 7^y'xy ■ 
py7-o-y^S*^*fcj;^<7)7j<*i3sS^ ; ^fyy 

1 , 2-*'J77yxy, x^py ■ Sigh" 

-tv*m&^ rot^y ■ «-;n^y (mm2 
-i2) ^m^mcomvjm^tWTf^ t* 

xyfX ^ l Jfb77Wnxfyy, ^ijf f77 
(Wnxfyy ■ x-f py4±fi^ft^«7 v^K^ 

[0026] itz. te*ffttT. ^ty^^A-f^-y 
7>fc7)T;^ y#JH ^y£*l4^*t-|>&y>^M^ 

-r^S^tLTii, dfjxfyy^yF, ^yrn 
h°i^ y^ y y x-x/w^S4H4t-&%. ^° y 
x— r^asfiWfimfc-^i. ^yxt°^n^b h*y 
y, *ij7«7r*'y ^yyndftfy, *njt'-;k 
tn'JKy, iKU t'^ijfy^-^-b, *°yr?y 
h y^^ft^-ft^t;. y ^AJS£*>f± y 

v^ii^crnt yy*-^-h. xfyy*-** 
-h, r-^O7^hy^c0Sv^S«**#r4*« 
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miM^h^-ami-zh ki> : 
[0027] nmmt±sic^i^tt<m^mt l 

L<{±0. 1-3 011%, i Offt L<JiO. 5-1 

owtxvhh. 30 m*% $■ m 1 1 m.<v&mt z ma 
•ti t mm^m&m^ < %hmmzt> y . i»c 

0 . i nm%mn m^mmnmntt. t &wm<?> 

[ 0 0 2 8 ] £ . SSWS k t <^^t|g L 

&k^*£m&ptf 4 i k 4 . 
[00 29] «tf«0fi6«^±, ft«mt*f LT# 

4t<(io. i-3oma%, iOff^KJio. 5- 

1 5 «nt#OTig£#J££ 3 0«M%OT 

^£0. lM%m±tf-£ikCJ;^T»mffl6]±?) 
[ 0 0 3 0 ] 4"&< k itffiffftUS#S£itrtf±ffi?I 

lit h mmwmmimizmm ? *vr . Msoffiwn 

-t < zztfrh mm £ m % t i # xwit i 
[0031] ftftfr^Bfflfi. m^izmw^mz 

1. ~> X fr 5 i k #-C£ 5 . iI#H9#x 5 U -IfX'fo&M 
l ^T*H*±£li*f ■?> i k S . 

=t-?T »n*±£i£*t-§ ; k § . mmzmm l 

[00 32] *»^Ncifi«W««»*a!flW-SjES 



(±, LiFeO; , LiCoO; , L i N i 0 2 , Li 
Mn 2 0 4 iJitA'itl^^KJrb-fb^*, MnO z , T 
iS 2 , FeS 2 , Nb 3 S 4 , Mo 3 S 4 , Co 
Si , V 2 O s . Pj O s , CrO s , V 3 0 3 s Te 

o 2 . Geo 2 mm^ztvx-%&, wmm&j 

[0033] *mrcm^zmffixmm. #&mt 
tzii^^^muh. ^mmmiza^x t##mj t 

X'^mmuz£^xmw^mm&mm$L-t%ikm 

Zmm-&. ft^mtLXli, Ilia. IVa . Vaft ( 3 

B, 4B, 5 BM) ^zmth±ma^u.-tLiocr>^^ 
tftFCft z k**-c# h „ Mm^zi±. A U Ti, Z 

k^W^l.ik^T'-#, A 1 , Ti, Ta^iy'iil 
■■>y)MiA &t- fri>k «f .i I < -''liM ; ''• I k * ? -c^ I- , 

ttA i axif^^Mm&x%hfzib^-)i^-m 

[0034] #^jR{iaH*maiR-r»b*iTt^fe 
^mmmtcDimmiz&^x, ^ ( 1 ) T^s^s-ft; 

^ft*m*»t6«**»tl»±-t6 i k !> . 

*ffl^fc«^ti±, s - ott-^-s ^rf-i.-ft^^iMb* 

[0 0 3 5] IES»€(*k ^ffiiOiEffiMKtitt 

T t, J: L , »M^Vi{t^##«4^(i^^#-ri« 
IILTiJ;V\ lu^^JkkT, Al^Al^m 
fc-tSW* W4 - k ^'T"# 4 . ®%<m\L L 
T, ^to^ffik LTiTiatffli^tH>Xryux<^ffi 
?«SP»^A 1 ^A 1 ^AT-«llk^J^*(f Si k* { T" 
£ !> . #AMT"«Ht- !> k k T (4 , X v ^tSTU 

wttzumtmctz z t tf-c% *mmmx- 

[0036] *aWH««fitffiffl-f S-b^-tV-^-iOtf 

SMiiS tMH S ^ v \ -b - ^ - fi iEffi k ft 
^I^^Sik^'T^I.^ 
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[0037] immmntm. ma. is. j^eis 

^ffi^^OEtT, #X3r<yK SDK, -fe/I^- 
[0 0 38] 

[ mm i jaTtsstw**!? x*m *^t> niwm 

[00 39] (H»W1~13) SMttmTfolLiC 
o 0 2 (9 OSMS) IZA-tfy?? -v 9 ( 6*Sg|3) 

L, N-^<^;l/-2-h°nU YyX'ftWiLXXyV-te 
Lfc. ££>*5'J-S, IEffiJIMtfls , CJ&SJS3 2 0jum 

i ?i±t%-(^pL, m^mmzm 

ttwnESfcU:. 

[0040] IHStM AjtMfX* ( r < 

fflSL ffiift£: KS-44) (90fii^) (C*°>j7-y 
ftt-'Jf> ( 1 0SSS5) SS£U N-^^-2 

- & g h & m § i 8 ;u m ^iirs± t 

[ 0 0 I 1 ] I W.tt: ■>. ■■:'. .. ; -,' r f !• 

(ES) , ^A^)V^)V7rAY (DMS) , x/i^* 



?y (SLA) , X)V7 tVy ( S LE ) „ 1, 3-7° 

u^yx^by (PSL) s bTib&x 
f-py^-tf^-h (EC) , ttffc&-#*-b"ca>6 

y'X-f^-^— h (DEC) s Wik^Xy-lVX'hh 
r-7'fn5^>y (GBL) , gftiXfKS57 
u^y^^iv (MP) , atRx-r/l'TftSrb5 
hFn77>(THF) . Ifx-r/^'* £ >?x t- 
yX^y(DME) S^l (~7j^fflJ&Tii^ tJt^jS 

(Li p f 6 > * i t;i//y -y hM^si^ tiasr 

;^y«HMTTi§»-f £ i fc t i o XMM „ 
[0042] ifl^IES. PjSL H»?«£ffl^T, H 
1 f > *#*y»:W«^*««r* :; >^|ft| 

»T"Cfl*W:. -T&fc**. iE«lfc#JS2fc£. -fix 
^tLXryi^x»^iE«ffi (^hte) 3fc^P«4WR^ 

L#>^JtLT, 3>fySWfi£ft*U:. 
[0043] (JtKM 1 -9 ) (*HBI&A 1 fS6T«of 
v^v^iEffte*fflv^*»v . IBfflM 1 - 5 *i 

itxi o-i 3 tnmizLx^A ymmnitimttz, 

9mm l - 1 3 fe i VJtRM l - 9 co# HKffi £ 2 5 °C t 
£MT. 0. 5mAtf5£»arc5W»±«EE4. 2V, 

««*?±«E2. 5vxmmMm.^{j^tz. *ti?ix 

*bWS&*£ni£.n&. tfz. HttM2*jJ:VJt« 

W«^)'&fL-r M 2 L . *SS<?I| 1 3 ti.fc t^itW 9 0) 
-ffimftA 7Mzt i>%o Mite "9 <7)K€WS« 

[0 044] 
[HI] 



W3&¥ 1 1- 1 6 2 5 1 1 



mmm2 

HJSM3 



: EC = S 0 : 5 0 

: EC=5 0 : 5 0 

: DEC= 5 O ■ SO 

: DEC= 5 0 : 5 0 



: DEC= 1 : 9 9 
:GBL=50 : 50 



:MP=50 : 50 



(mAh/g) 



(mAh/g) 



12 

ifcSMS 
*JfeM 13 
ttttMB 



DMS 

DM3 : 



SLE : 
BLE: 



EC=5 0:50 
EC= 5 0 : 5 U 
: DEC-5 0:50 
:DEC=50:50 
: DEC= 1 0 : 
: DEG=1 0 : 
: DEC=1 0 : 
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